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(54) PLASTISOL SYSTEM HAVING IMPROVED ADHESION TO ELECTROPHORETIC THIN 
PLATE 

(57)Abstract: 

PURPOSE: To improve the adhesion to an 
electrophoretic thin plate by incorporating a carboxyl- 
containing monomer or copolymer CP as a gelling 
material and an organic plasticizer in a plastisol. 
CONSTITUTION: There is provided a plastisol system 
containing a gelling material being a copolymer CP 
having a glass transition temperature Tg of about 35° C, 
a degree of polymerization of above 400 and a mean 
particle size of 0.05-500 |j.m and formed from methyl 
methacrylate and at least one carboxyl- containing 
monomer represented by formula I and/or anhydride of 
formula II, in combination with a polyamide resin, an 
organic plasticizer compatible with the copolymer and 
optionally an inert filler and other common additives. In 
the formulas, R is a group represented by formula III (R1 
is H or methyl) or the like; and A is of 2-1 2C and is a 
hydrocarbon group having at least one double bond in 
the position a to the carboxyl group. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] In a plastisol system which has adhesion force improved to electrophoresis sheet metal 
on the basis of poly alkyl (METO) acrylate, it has glass temperature Tg exceeding 35 degrees C 
as a gelable material, and has polymerization degree and average grain size of 0.05-500 
micrometers exceeding 400, and they are methyl methacrylate and formula I:R-COOH. The inside 
of I[type and R are a radical. : [Formula 1] 



CH 2 = C - 

They are whether it means (however, R1 expresses hydrogen or methyl) and a radical. : [Formula 
2] 

HO - C - A - 
tl 
O 



( — however, the double bond which A has 2—1 2 carbon atoms, and is in an alpha position to a 
carboxyl group — even if few, the hydrocarbon group which has one is expressed — ) — at least 
one carboxyl group content monomer shown by] to express, and/or formula IA: [Formula 3] 

x c c 

The copolymer CP which comes out and is formed from 0.1 - 10 % of the weight (as opposed to 
all monomers) of anhydrides shown in 2.5 - 10 % of the weight [ of one or more polyamide resin 
PAA ] combination Depending on the case, to the copolymer CP100 weight section, together 
with a copolymer, and the organic plasticizer W100 of compatibility - the 1000 weight sections to 
the inactive bulking agent 700 weight section And the plastisol system which has the adhesion 
force improved to the electrophoresis sheet metal characterized by containing the additive of 
other daily use by the case. 

[Claim 2] A plastisol system according to claim 1 chosen from a group which a monomer of a 
formula I becomes from an acrylic acid, a methacrylic acid, and an itaconic acid. 
[Claim 3] A copolymer CP is a formula II further in addition to a monomer of methyl methacrylate 
and formulas I or IA. : [Formula 4] 

CH 2 = C - COOR 2 j j 

RV expresses hydrogen or methyl among [type. R2' 1-12 carbon atoms, The alkyl group or 
cycloalkyl radical which has 1-8 pieces especially is expressed. However, it is the plastisol 
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system according to claim 1 or 2 which contains the monomer which these may not be chains- 
like, may be chains-like, however is shown by] to which R1 ' and R2' should not express methyl 
simultaneously in 2 - 50% of the weight (as opposed to all the polymers CP) of a content. 
[Claim 4] A plastisol system given [ to claims 1-3 ] in any 1 term in which a copolymer CP is 
formed as a heart-husks-polymer. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the plastisol system (the so-called PMMA- 
plastisol) on the basis of the poly alkyl methacrylate which has the adhesion force improved 
especially to electrophoresis sheet metal. 
[0002] 

[Description of the Prior Art] It is long and the coat and coat which consist of a polyvinyl 
chloride (PVC) have played the role which depended and excelled at the many-sided applicability 
and the property of the good activity in the commercial scene, the PVC powder in a plasticizer, 
and the dispersion liquid of the so-called plastisol (mostly — a stabilizing agent and a case — 
the bottom of addition of a pigment), On a large scale, it is used for the charge of foam, 
adhesives, etc. for finishing of textiles and a leather article for the coat especially in heat dip 
coating (for example, a metaled corrosion prevention sake) (Hanser Verlag 1986 reference after 
Sarvetnik, Plastisols andOrganosols, Van Nostrand, New York, 1972;W.Becker and 2/2 D.Braun 
Kunststoff-Handbuch (new edition), and 1077 page). As the adhesion assistant from the 
publication of the West Germany country patent application disclosure No. 2654871 description, 
A) Have the high content of the fatty acid by which the polymerization was carried out, and the 
fatty acid (X) by which high polymerization was carried out. It is manufactured from the 
excessive amount of the fatty-acid mixture by which the polymerization was carried out, and B 
polyalkylene polyamine. The condensation product which has a part for imidazoline ** (Y) is 
added at 0.5 - 5% of the weight of a rate to a plastisol compound. And although it is 40+Z (Z is 
the difference of the small numeric value to 40 in this case) at least since the value of another 
component is achievement of a clear effect when it bakes at the temperature of 90 degrees C or 
less, however one of the values of X or Y is less than 40% of limit However, the coat for the 
material on the basis of the PVC-plastisol characterized by being 40+2Z advantageously and the 
manufacturing method of an adhesion compound are well-known. 

[0003] The West Germany country patent application disclosure No. 2642514 description has 
indicated other modes of the method by the West Germany country patent application disclosure 
No. 2654871 description. According to it, to the polyvinyl chloride compound, it is used in 0.1 - 
4.0% of the weight of an amount and C epoxy resin is additionally used 20 to 80% of the weight 
to the mixture of A, B, and C with that the enamine which has the Schiff base which has an 
azomethine radical per [ 0.1-1.4 ] 100g of A compounds as an adhesion assistant, and/or an 
enamine radical per [ 0.1-1.4 ] 100g of B compounds is independent, or mixture. 
[0004] At an early stage, the inclination for PVC to be replaced with other materials was 
conspicuous. However, an acceptance colander was not actually obtained for remarkable 
deterioration of common quality to a PVC product in spite of all this kind of efforts. 
[0005] In some fields, for example, a metaled coat, the plastisol on the basis of Pori (METO) 
acrylate was able to achieve success, and was able to establish itself on firm ground (refer to 
the so-called PAMA plastisol, the West Germany country patent No. 2543542, a 3139090 
description or U.S. Pat. No. 4558084, the West Germany country patent No. 2722752, and a 
2454235 description). The plastisol on the basis of the copolymer which becomes a U.S. Pat. No. 
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4558084 description from methyl methacrylate, an itaconic acid, or an itaconic-acid anhydride is 
indicated, and sufficient adhesion force on the surface of metal pretreated in electrophoresis is 
proved. 

[0006] At an early stage, the pars-basilaris-ossis-occipitalis coat on the basis of the PAMA 
plastisol for which the pure polymethylmethacrylate (PMMA) which is used for a part as an 
emulsion-polymerization object or a fog-like polymer, and is used for a part as a suspension- 
polymerization object is used was advocated (the West Germany country patent No. 3903669 
description). 

[0007] Especially adhesion force of the PVC plastisol after the gelation to the iron sheet metal 
covered in electrophoresis, It is remarkably improvable by using polyamide resin (poly amino 
amide) as an adhesion assistant for a long time so that it may be well-known (the West Germany 
country patent application disclosure No. 2512366). 2654871, a 2642514 description, Ullmann's 
Encyclopaedie der Techn.Chemie, The 4th edition, 12 volumes, 552-555, and Chemie 1976, 
D.E.Floyd, Polyamide Resins, Reinhold, New York; Vieweg-Krekeler, Kunststoff-Handbuch VI 
volume, Polyamide 387-392, Hanser1966 reference. This invention must be essential in order to 
understand the phenomenon in which the adhesion force which may be measured to glossy iron 
sheet metal does not arise, therefore, the time of the antecedent basis of an adhesion force 
improvement being the reaction (the HCI separation in this case being well-known) of PVC on 
the other hand — on the other hand — coming out — it asks in the case of a reaction with the 
polar radical of an electrophoresis under coat. Also in the case of a PAMA-plastisol, especially 
the problem of the adhesion force on the front face of metallicity is produced. 
[0008] 

[Problem(s) to be Solved by the Invention] Therefore, the technical problem that the adhesion 
force of this kind of plastisol was improved was imposed. It was expected only within limits to 
which surely simultaneous behavior has already been remarkably restricted to PVC, and the 
structure of PAMA and so important the difference about reactivity on the other hand in one 
aspect. Therefore, when an adhesion auxiliary operation of polyamide resin **** to a special 
interaction with PVC, the hope to the effect which ****s in PAMA is never obtained from this. In 
the case of the polymer powder used for a PAMA plastisol by the conventional method, it 
became clear that the adhesion improvement to electrophoresis sheet metal was not attained at 
all by the activity of the poly amino amide which turned out for an experimental trial to be 
remarkable in the case of PVC, and to be actually effective for it. 
[0009] 

[Means for Solving the Problem] When a Pori (METO) acrylate component of a plastisol is 
organic-functions-ized by carboxyl group at a surprising thing, adhesion force to a surface of 
metal pretreated in electrophoresis by plastisol on the basis of PAMA which has polyamide resin 
as an adhesion assistant improved intrinsically can be attained. 

[0010] Therefore, this invention has the glass temperature Tg which exceeds 35 degrees C by 
case as a material gelable in addition to the poly alkyl (METO) acrylate P of carboxyl group non- 
**, has polymerization degree and average grain size of 0.05-500 micrometers exceeding 400, 
and is methyl methacrylate and formula I:R-COOH. The inside of I[type and R are a radical : 
[0011] 

[Formula 5] 
CH 2 = C - 

Ri 

[0012] They are whether it means (however, R1 expresses hydrogen or methyl) and a radical. : 
[0013] 

[Formula 6] 

HO - C - A - 

H 

O 
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[0014] ( — however, the double bond which A has 2-12 carbon atoms, and is in an alpha position 
to a carboxyl group — even if few, the hydrocarbon group which has one is expressed — ) — at 
least one carboxyl group content monomer shown by] to express, and/or formula IA: [0015] 
[Formula 7] 

N c c 

[0016] The copolymer CP which comes out and is formed from 0.1 - 10 % of the weight (as 
opposed to all monomers) of anhydrides shown in 2.5 - 10 % of the weight [ of one or more 
polyamide resin PAA ] combination Depending on the case, to the copolymer CP100 weight 
section, together with a copolymer, and the organic plasticizer W100 of compatibility - the 1000 
weight sections to the inactive bulking agent 700 weight section And it is related with the 
plastisol system which has the adhesion force improved to the electrophoresis sheet metal on 
the basis of the poly alkyl (METO) acrylate containing the additive of other daily use by the case. 

[0017] as the carboxyl group content monomer of Formula I used by this invention by methyl 
methacrylate and the case with other monomers which can be made in agreement with the 
property of a plastisol — an acrylic acid especially a methacrylic acid, a maleic acid, and a 
fumaric acid — and an itaconic acid is mentioned especially. As a monomer of Formula IA, the 
maleic-acid anhydride which can form a carboxyl group in the bottom of an operation of water 
similarly by hydrolysis is mentioned. It is 2**1 % of the weight especially one to 5% of the weight 
0.5 to 7.5% of the weight advantageous [ the amount of / in the copolymer CP of a carboxyl 
group content monomer / ** / 0.1 to 10% of the weight ] by definition. When it can be made in 
agreement [ as a comonomer ] with a predetermined value of standard with the carboxyl group 
content monomer of MMA and Formula I, or Formula IA in relation to Tg in addition, the 
comonomer concerned for which others are used — acrylic ester is corresponded to this, and in 
this case, generally 0 - 60% of the weight of a content usually has especially (30**5) 2 - 50 % of 
the weight within the limits of weight % (related with CP), when [ of this monomer ] it exists 
(METO). Generally this is Formula II. : [0018] 
[Formula 8] 



f 1 ' 



CH 2 = C - COOR 2 



II 



[0019] It is shown by [RT expresses hydrogen or methyl among a formula, and R2 expresses the 
alkyl group or cycloalkyl radical which has 1-8 pieces especially by the case 1-12 carbon atoms 
which may be branched chains-like], and RV and R2 should not express methyl simultaneously in 
this case. For example, butyl acrylate, butyl methacrylate, and ethylhexyl methacrylate are 
mentioned. The unit HM which Copolymer CP contains nitrogen in addition by the case, contains* 
hydroxy!, or contains an alkoxyl group and in which a polymerization is possible can usually be 
advantageously contained in 0.1 - 3% of the weight of a content 0.05 to 5% of the weight to 
Copolymer CP. These belong to the hydroxyalkyl substitute ester of the monomer of the kind of 
nitrogen content vinyl heterocycle which has 6 member rings with 5 member rings 
advantageously and/or an acrylic acid, and a methacrylic acid, alkoxy alkylation ester and amino 
alkylation ester, or an amide. 

[0020] As a nitrogen-heterocycle monomer HM, vinyl imidazole, a vinyl lactam, vinylcarbazole, 

and the thing from the class of vinylpyridine are mentioned especially. 

[0021] The example in the case of attaching no [ of the imidazole compound of these 

monomers ] limit N-vinyl imidazole (called a viny|-1 -imidazole), An N-vinyl-methyl-2-imidazole, 

an N-vinyl-ethyl-2Hmidazole. An N-vinyl-phenyl-2-imidazole, the N-vinyl-dimethyl -2, 4- 

imidazole, They are N-vinyl-benzimidazole N-vinyl imidazoline (called vinyl-1 -imidazoline), N- 

vinyl-methyl-2-imidazoline, N-viny|-phenyl-2-imidazoline, and a vinyl-2-imidazole. 

[0022] The compound:N-vinyl pyrrolidone especially following as an example of the monomer 
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guided from a lactam, An N-vinyl methyl-5-pyrrolidone, an N-vinyl methyl-3-pyrrolidone, An N- 
vinyl ethyl-5-pyrrolidone, an N-vinyl dimethyl-5-5-pyrrolidone, An N-vinyl phenyl-5-pyrrolidone, 
N-allyt compound pyrrolidone, N-vinyl thio pyrrolidone, N-vinyl piperidone, N-vinyl diethyl -6, 6- 
piperidone, N-vinyl caprolactam, an N-vinyl methyl-7-caprolactam, an N-vinyl ethyl-7- 
caprolactam, N-vinyl dimethyl -7, 7-caprolactam, an N-allyl compound-caprolactam, and N-vinyl 
KAPURI lactam are mentioned. 

[0023] :N-vinylcarbazole, N-allyl compound carbazole, N-butenyl carbazole, an N-hexenyl 
carbazole, and N-(methyl~1 -ethylene) carbazole are especially mentioned to the monomer 
guided from a carbazole. 

[0024] Furthermore, hydroxy substitute or alkoxy substitute alkyl ester:2-hydroxyethyl (METO) 
acrylate of the following acrylic acid (METO), Hydroxypropyl (METO) acrylate, 2-methoxy ethyl 
(METO) acrylate, 2-ethoxyethyl (METO) acrylate, 2-butoxy ethyl (METO) acrylate, 2-(2- 
butoxyethoxy) ethyl methacrylate, 2-(ethoxy ethyloxy) ethyl (METO) acrylate, 4-hydroxy butyl 
(METO) acrylate, 2-[2-(2-ethoxy-ethoxy) ethoxy] ethyl (METO) acrylate, 3-methoxy butyl-1- 
(METO) acrylate, 2-alkoxy-methylethyl (METO) acrylate, and 2-HEKISO oxy-ethyl (METO) 
acrylate are mentioned. 

[0025] Furthermore, the amine substitute alkyl ester of the following acrylic acid (METO) is 
mentioned. 

[0026] 2-dimethylaminoethyl (METO) acrylate, 2-diethylaminoethyl (METO) acrylate, 3- 
dimethylamino -2, 2-dimethyl propyl-"! -(METO) acrylate, 3-dimethylamino -2, 2-dimethyl propyl- 
1-(METO) acrylate, 2-morpholino ethyl (METO) acrylate, 2-t-butylamino ethyl (METO) acrylate, 
3-(dimethyl-amino) propyl (METO) acrylate, 2-(dimethylamino ethoxyethyl) (METO) acrylate. 
[0027] As an example of representation of acrylamide, for example, the :N-methyl (METO) 
acrylamide to which the following monomer is mentioned, (METO) N-dimethylaminoethyl-(METO) 
acrylamide, N-dimethylaminopropyl (METO) acrylamide, N-isopropyl (METO) acrylamide, N-t- 
butyl (METO) acrylamide, N-isobutyl (METO) acrylamide, N-DESHIRU (METO) acrylamide, N- 
cyclohexyl (METO) acrylamide, N-[3-(dimethylamino)-2 and 2-dimethyl propyl]-methacrylamide, 
N-dodecyl (METO) acrylamide, N-[3-dimethylaminopropyl] (METO) acrylamide, N-[2-hydroxy- 
ethyl] (METO) acrylamide. 

[0028] general — the molecular weight Mw of Copolymer CP — 100000-500000 — it is within 
the limits of 1 50000-300000dalton advantageously. (H. It measures by Encyclopedia of Polymer 
[ besides F.Mark ] Science and Engineering, the 2nd edition, ten volumes, 1-18, and J.Wiley 
1987) . 

[0029] manufacture of Polymer CP — the very thing — it is carried out by an emulsion 
polymerization or the suspension polymerization by the well-known method (H. Rauch-Puntigam, 
Th.Voelker, Acryl-und Methacrylverbindungen, Springer Verlag 1968 reference). When performing 
an emulsion polymerization, it can be advantageously processed by the emulsion flowing method 
or the monomer flowing method, and the whole quantity or some of some water, initiator, and 
emulsifier are beforehand inserted in in this case. Grain size is controllable by the amount of the 
emulsifier which was inserted in advantageously in the case of this method. As an emulsifier, an 
anionic detergent and a nonionic surfactant can be used especially. The amount of emulsifiers 
generally used does not exceed 1 (as opposed to a polymer) % of the weight. 
[0030] As an initiator, a redox system, for example, bis-RUFITO-APS-iron, or an azo initiator 
can also be used by the emulsion polymerization with a compound in ordinary use, for example, a 
peroxy-acid compound, for example, a hydrogen peroxide, and ammonium pel OKISHIJI sulfate 
(APS). Generally the amount of an initiator is 0.005 - 0.5 % of the weight to a polymer. 
[0031] It depends for polymerization temperature on an initiator within fixed limits. Thus, when 
using APS, it is advantageously processed within the limits of 60-90 degrees C. When using a 
redox system, the polymerization of the case of a low temperature, for example, at least the 30 
degrees C, can be carried out. With a continuation polymerization, it can be processed also by 
the method of batch polymerization. In this case, the whole quantity or a part of monomer is 
beforehand inserted in together with all assistants, and a polymerization is started using a redox 
initiator. In this case, a monomer-water-ratio must suit the heat of reaction to generate. A 
problem is not generated, when 50% of emulsion is manufactured so that the one half where a 
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compound is cooled and a monomer remains may be added together with an assistant after the 
one half of a monomer and an assistant is first emulsified in the whole quantity of water, and 
then a polymerization is generally started at a room temperature and a reaction is performed. 
[0032] acquisition of the polymer in a solid form — the very thing — spray drying, freeze drying, 
or precipitate can perform by the well-known method. It is advantageous to make a large unit 
paste mutually by the time of desiccation of each latex particle by the case (partial vitrification). 
5-200micro can be taken as a standard value of the condensed unit. 

[0033] The polymer CP used by this invention can be manufactured also by the method of pearl 
polymerization. In this case, a dispersant in ordinary use and an iron pot (under the activity of 
ordinary pressure or a pressure) in ordinary use can be used (refer to Georg Thieme-Verlag 
after Houben-Weyl, the 4th edition, a XIV volume, 406 pages, and 1053 page). Since it is a better 
source, the pearl polymerization object which has a particle diameter for less than 100micro 
clearly is desirable. 

[0034] Furthermore, the copolymer CP used by this invention is the West Germany country 
patent No. 2722752 or United States Patent 4th also as a heart-husks-polymer. 199 It can be 
manufactured depending on a No. 486 description. In this case, a heart polymer and a husks 
polymer are in the weight ratio of 3:1-1:3 advantageously. 

[0035] In principle, Monomer HM is also suitable also for manufacture of a heart-husks-polymer 
again by Formula I or the predetermined monomer of IA, methyl methacrylate, acrylic ester MA, 
and the case. 

[0036] In this case, even if there is little heart, generally it is almost mainly advantageously 
formed especially from MMA in the remaining amount of Monomer HM to 97.5**0.5 % of the 
weight 80% of the weight from Formula I or the monomer of IA to 2 - 3 % of the weight at least 
96% of the weight (as opposed to husks), for example. With MMA, the charge of a core material is 
especially 2 - 3% of the weight of a content similarly about Formula I or the monomer of IA, 
however contains the monomer of Formula II especially to 60 % of the weight in 50**10% of the 
weight (as opposed to the charge of a core material) of a content. For example, butyl (METO) 
acrylate is mentioned. 

[0037] Formation of the copolymer CP which consists of a charge of a core material and a husks 
material is obtained by the fixed art by the the very thing well-known method in the case of an 
emulsion polymerization. In this case, in the first processing phase, the polymerization of the 
monomer which forms the charge of a core material is carried out in an emulsion. If the monomer 
of a first stage story finishes carrying out a polymerization intrinsically, the monomer component 
of a husks material will be added by the emulsion polymer under the conditions that formation of 
a new particle is avoided. The polymer produced on the second stage story by this is arranged 
around the charge of a core material. The more the amount of emulsifiers decreases, the more 
grain size has effect done by selection of the suitable amount of emulsifiers in the semantics 
that a particle becomes large. A particle diameter may be within the limits of 0.05-5 
micrometers. 

[0038] In the polymerization first stage story which the charge of a core material produces, anion 
nature, cation nature or a nonionic emulsifier, for example, sodium lauryl sulfate, alkyl benzole 
sulfonate, the oxy-ethylation product of the alkylated phenol, or 0.01 - 1 % of the weight (as 
opposed to the aqueous phase) of neutralization sulfone substitution products of said compound 
is used. A polymerization is advantageously caused using a water-soluble radical formation agent, 
for example, potassium persulfate, ammonium persulfate, or a hydrogen peroxide at the 
temperature between 60-100 degrees C. or [ that an additional emulsifier is hardly used in a 
second stage story although an initiator may newly be added before initiation of a polymerization 
second stage story ] — or it is not used at all. 

[0039] since it shifts to the obtained powder which dried 30 - 60% of dispersion liquid mostly — 
dispersion liquid — the very thing — a well-known method — it is — the inside of a flat 
container — or desiccation of the thin phase on a roller — or spray drying dries, the spray 
drying of dispersion liquid — the very thing — it can be carried out by the well-known method. 
In large-scale industry, the so-called spray tower where the dispersion liquid by which the fuel 
spray is usually carried out by direct current flow through together with hot blast from a top to 



http://www4.ipdl jpo.gojp/cgi-bin/tran_web_cgi_ejje 



2004/03/18 



6/10 ^— v 



facing down is used. Dispersion liquid disperse using the punched disc in which the fuel spray is 
carried out by one or some nozzles or which rotates promptly advantageously. The heat caused 
has advantageously 100-250 degrees C of temperature of 150-250 degrees C. for the property 
of the emulsion-polymerization object which carried out spray drying — the outlet temperature, 
i.e., the dried powder particle, of air — the leg of a spray tower — or airstream and temperature 
which is separated are important in a cyclone separator, or [ that an emulsion-polymerization 
object sinters this temperature as much as possible ] — or it is lower than temperature which is 
fused. In many cases, the outlet temperature of 50-90 degrees C is suitable. 
[0040] In the case of fixed airstream, outlet temperature is adjusted by change of the amount of 
dispersion liquid by which the internal fuel spray is continuously carried out per time basis. 
[0041] The copolymer CP acquired by the spray drying of polymer dispersion liquid has the first 
grain size within the limits of 0.1-5 micrometers. Ullmanns Encyclopaedieder techn. Chemie [ ] - 
- measurement; particle size distribution can be measured by the 4th edition, five volumes, and 
725-752 pages by extinction measurement of the suspension of the underwater particle which 
flows through the measurement eel of a measuring instrument ("Kratel Partoskop F" of Kratel 
and Gottingen **). Although the condensation of the first particle performed for 1 second 
produces the aggregate of 5-1 00-micrometer particle within the limits, this [ its ] is 
simultaneously usable within the limits of this invention. 

[0042] :copolymer CP-I to which the following is especially mentioned as a suitable embodiment 
of Copolymer CP : The plastisol which carried out spray drying of the emulsion-polymerization 
object which consists of 98 % of the weight of MMA, and the itaconic-acid 2 weight section : 
Copolymer CP-II plasticized using 2 % of the weight of JIISO nonyl phthalate : The heart-husks- 
polymer which has the heart which consists of 48 % of the weight of MMA; [ 50 % of the weight 
of butyl methacrylate, ] The husks which consist of 98 % of the weight of 2 % of the weight [ of 
itaconic acids ]; MMA; The same heart as 2 % of the weight copolymer CP-III:CP-II of itaconic 
acids, Heart-husks-polymer copolymer CP-IV which has the husks which consist of 100 % of the 
weight of MMA : The heart-husks-polymer which has the heart which consists of 47.5 % of the 
weight of MMA; [ 50 % of the weight of butyl methacrylate, ] A 2.5 % of the weight of methacrylic 
acids, the husks which consist of 97.5 % of the weight of MMA, and the 2.5 % of the weight 
comparison of methacrylic acids sake, for example, polymer VE-I which can adopt the following 
The emulsion-polymerization object which consists of 100 % of the weight of MMA (product 
PLEXIGUMCtrademark registration) M 914 of Roehm) 

Copolymer VE-II Emulsion-polymerization object copolymer VE— III which consists of 98 % of the 
weight of MMA, and 2 % of the weight of N-vinyl imidazoles The polyamide resin (the poly amino 
amide or poly amino imidazoline) PAA used by heart-husks-polymer polyamide resin PAA this 
invention which has all the constituents of 74 % of the weight of MMA, 21 % of the weight of 
butyl methacrylate, and 1 % of the weight of N-vinyl imidazoles is the thing of the conventional 
technology (refer to [Prior art]). Condensation with the chain-like dicarboxylic acid, diamine, or 
polyamine on the basis of natural unsaturated fatty acid is mainly used for the manufacture 
method. A polymerization product is mentioned although it has monochrome or the natural Pori 
unsaturated fatty acid, especially 1 8 natural C atoms as most important example of 
representation of dicarboxylic acid. An oleic acid, linolic acid, and a linolenic acid are used 
especially as raw material. The addition reaction to the dimer of this kind of unsaturated fatty 
acid touches the catalyst on the basis of clay or the acid clay, and is performed at 200-270 
degrees C in favor of the bottom of existence of an alkali-metal salt or an alkaline-earth-metal 
salt, and the formation of partial dehydration and isomerization cause it in this case. It results in 
an oxidation stability poly amino amide especially by contact hydrogenation (the West Germany 
country patent No. 1 134666, the West Germany country patent No. 1 134667, the West Germany 
country patent application disclosure No. 1280852, 1443938, the West Germany country patent 
announcement No. 1443968 description). 

[0043] Generally condensation is. It is carried out at the temperature of about 200-250 degrees 
C using the polyamine which has the structure expression of H2~N-(CH2)x-[NH-(CH2) x] y-NH2 
(however, x is 2-6 and y is 0-3). In the case of the predetermined practice of the polyamide 
resin PAA used by this invention, the fatty acid of polymer nature is advantageously changed at 
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the temperature described above with polyalkylene polyamine, for example, diethylenetriamine, or 
triethylenetetramine, and the poly amino amide which mainly has an isolation amino group in this 
case is obtained. When carried out across 280 degrees C - about 280 degrees C temperature 
requirement, the poly amino imidazoline which can be similarly used within the limits of this 
invention is formed in the bottom of dehydration and a ring closure from the poly amino amide. 
As a standard value to the value of standard of the poly amino amide which can be used 
advantageously, the viscosity (75 degrees C) of 300 - 900mPa.s and the amine value of 340-410 
are mentioned. For example, a product VERSAMID(registered trademark) 125 (700-900mPa.s / 
75 degrees C; amine values 345-410) and a product VERSAMID(registered trademark) 140 (300- 
600mPa.s / 75 degrees C; amine values 370-410), and two products of Schering are mentioned. 
[0044] The poly amino imidazoline which has the amine value of the viscosity of 40-500mPa.s or 
200 - 400mPa.s and 320-400, or 470-510 is marketed under EUREDUR(registered trademark) 
350 or the trademark of EUREDUR (registered trademark)370 (product of Schering). 
Furthermore, the poly amino amide which can be used by the same manufacturers this invention 
is offered under the trademark of EURETEK (registered trademark) (for example, EURETEK505 
(registered trademark)). 

[0045] Although the poly amino amide PPA can be applied on the front face which should be 
covered with the class of adhesion assistant using a plastisol, these are advantageously used by 
Copolymer CP, a plasticizer, and the case in mixture with the plastisol component of other daily 
use. 

[0046] in order to use the plastisol system by this invention in a plastisol — the very thing — it 
is the amount of daily use of the well-known plasticizer W to said compound, for example, a 
plasticizer in ordinary use, for example, phthalic ester, other adipate and/or sebacic-acid ester, 
chloroparaffin, trialkyl phosphate, aliphatic series or Al aliphatic series polyester, and other 
polymer nature plasticizers, for example, urea ******, are contained for a PAMA plastisol (to 
however, PVC plastisol). (H. K the [ Felger, / Kunststoff-Handbuch ] the increase of 
Encyclopedia of Polymer[ besides 1 / 1 C volume, Hanser-Verlag! 985, and H.F.Mark ] Science 
and Engineering supplementary-winding 568- refer to inside of 647-page and J.Wiley 1989) . 
Selection of a suitable plasticizer may be quoted also from the publication of the West Germany 
country patent No. 2543542 description. Advantageously, in the case of the storage time which 
passed through three weeks at 30 degrees C of a ready-made plastisol, viscosity 10 times the 
value of an outlet, the plasticizer which produces viscosity lifting especially in 5 times as many 
price reduction as this, or plasticizer mixture corresponds. 

[0047] Especially being mentioned are dHsodecyl phthalate, diethyl hexyl phthalate, G C7-C11- 
n-alkyl phthalate, dioctyl phthalate, tricresyl phosphate, dibenzyl toluene (product of L1P1NOL 
(registered trademark) T and Huels), and benzyl octyl phthalate. 

[0048] As already described above, to the copolymer 100 weight section, a plasticizer is the 
content of the 5 - 200 weight section, and is especially been [ a plasticizer / it ] adapted and 
used for the rheology-demand in the case of spreading of a plastisol. Furthermore, a plastisol 
still more nearly usually contains the organic bulking agent of the amount to the 700 weight 
sections. For example, it precipitates as a calcium carbonate (choke), titanium oxide, a calcium 
oxide, and an effective additive in rheology, and the covered choke and the silicic acid further 
manufactured by the case by the CHIKISOTO rope-ized agent, for example, a thermal 
decomposition method, are mentioned, a plastisol — with a service condition — in addition — 
the very thing — a well-known assistant, for example, an adhesion assistant, a wetting agent, a 
stabilizing agent, a flowing agent, and a fermentation agent can be contained in 0 - 5% of the 
weight (as opposed to a plastisol) of a content. 

[0049] For example, tartaric-acid calcium is mentioned as a flowing agent. 
[0050] Mixing of the component for the plastisol by this invention is performed on the 
manufacture principle target of a plastisol using various mixers. However, selection of; with 
advantageous planet mold mixer which rotates gradually, high-speed mixing equipment or Di Sol 
Bar, level turbo mixer, and 3 roller mills as the experience by the PVC plastisol and the PAMA 
plastisol, however viscosity has effect done by the plastisol manufactured. The poly amino amide 
PAA can be advantageously used with the mixture in a plastisol as an adhesion assistant. (H. 
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Encyclopedia of PolymerScience and Engineering besides F.Mark the 2nd edition, 17 volumes, 
365-866, J.Wiley 1989 reference) . Mixing is performed until homogenization of a plastisol 
material causes. 

[0051] A plastisol material is gelable in 30 - 2 minutes with the thickness of 1~5mm, and the 
temperature of 100-200 degrees C. 

[0052] As the method of application for the coat of the activity metal part of a plastisol, it 
sprays in now and law, for example, the slime spraying method, is advantageous. In this case, 
processing processing of the plastisol is usually carried out through an air loess spraying pistol 
using high voltage (about 300-400 bars). Especially, after electric dipping coating of the body and 
desiccation are usually performed in the activity range of important automobile manufacture / 
undershirt seal (underseal), it is processed so that a plastisol may be applied through an air loess 
spraying pistol, heat hardening — usually — the residence time (being dependent on 
temperature) of daily use in heating **** (an air circulation furnace or radiator) — 10-35 
minutes — and 120-190 degrees C is advantageously performed within the limits of 140-180 
degrees C. The electrophoretic coating of a metal substrate is indicated variously (refer to the 
West Germany country patent application disclosure No. 2751498, 2753861, 2732736, 2733188, 
and a 2833786 description). 
[0053] 

[Effect] The plastisol system by this invention which contains the carboxyl group content 
copolymer CP together with the poly amino amide PA shows the good adhesion force which can 
be said remarkably to a surprising thing to fitness especially to electrophoresis sheet metal to a 
metallic substrate. 

[0054] This invention is explained in full detail per following example. 

[0055] 

[Example] 

a) Formula and activity 1 . of a plastisol system As the product using copolymer system CP-I by 
which formula spray drying was carried out Exist. On 25 % of the weight (product of Roehm 
GmbH PLEX(registered trademark)4944F) of emulsion-polymerization objects which consist of 
98 % of the weight of MMA, and 2 % of the weight of itaconic acids, 30 % of the weight (product 
SANCTICIZER(registered trademark) 261 of Monsanto) of benzyl octyl phthalate, a calcium 
carbonate (Ulmer Fuellstoff-Werke — ) 7906 Brow SHUTAIN, product OMYA BS30 weight 
section, And the poly amino amide (product VERSAMID(registered trademark) 125 of Schering) 
1.5 weight section of the viscosity of whenever [ middle / in which it has viscosity 700 - 900 
mPa-s, and the amine value of 345-370 at 75 degrees C ] is added through a roller mill at once 
at a room temperature. 

[0056] The plastisol with which it filled up as a result arises. 

[0057] A plastisol system is applied with a conventional method, and it burns for 30 minutes for 
10 minutes at 140 degrees C by 180 degrees C, and is made to adhere under the printing 
conditions over for 10 minutes also to the griddle which is glossy similarly to the sheet metal 
(PPG) which carried out the under coat in electrophoresis at 180 degrees C. 
[0058] In the formula which is in agreement generally like the aforementioned formula, it can be 
used for an equally good result at 75 degrees C by the poly amino imidazoline (product 
VERSAM1D140 of Schering (registered trademark)) which has the viscosity of 300 - 600mPa.s, 
and the amine value of 370-410, having. 

[0059] It has a good result similarly and is the product of Roehm. PLEX (registered trademark) 
6621-0 can also be used. 

[0060] 2. Add [ in the heart-husks-polymer 25 weight section which consists of 98 % of the 
weight of MMA, and 2 % of the weight of itaconic acids into the formula heart using copolymer 
CP-II into 48 % of the weight of MMA, 50 % of the weight of butyl methacrylate, 2 % of the weight 
of itaconic acids, and husks ] the phosphoric-acid dioctyl 30 weight section, the calcium- 
carbonate (product OMYA BS) 30 weight section, and the poly amino imidazoline (product of 
Schering EURETEK 505) 1.5 weight section through a roller mill at once at a room temperature. 
[0061] The plastisol with which it filled up as a result arises. 

[0062] This is applied with a conventional method and it bakes [ 180 degrees C / for 10 
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minutes ] to electrophoresis sheet metal for 30 minutes for 30 minutes at 120 degrees C by 140 
degrees C. The result related with adhesion force was summarized into the 1st table. 
[0063] The following copolymer system as well as the aforementioned formula was expressed. 
[0064] 3. The formula heart-husks-polymer 25 weight section using copolymer CP-III. Below 
husks; that consists of the same heart as CP-II and 100 % of the weight of MMA is [ CP-II and ] 
the same (see the result related with adhesion force the 1st table). 

[0065] 4. 47.5 % of the weight of formulas MMA using copolymer CP-IV, 50 % of the weight of 
butyl methacrylate, the heart that consists of 2.5 % of the weight of methacrylic acids, and 97.5 % 
of the weight of MMA — since — 2.5 % of the weight of heart-husks-polymer 25 weight section; 
methacrylic acids which have the becoming husks, and the following — CP-II — the same (see 
the result related with adhesion force the 1st table) . 

[0066] The result of having used CP-II in Example 2, completely same comparison product VE-I 

of a formula and VE-II, and VE— III for the 1 st following table was indicated. 

[0067] 

[A table 1] 
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hi^t^le $ c t**T#** u 7 5 / -f 5 yyj > 

»*fc*tT*«*«fcL/t\ 300-900 raP a. s 
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n-7;V*JU:7^W-K 3^**^7* l^—h, HJ 
^l/i/^X7x- K *J1>z?)VY)VZL> (L I P I 
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&a-9) , mt^*>. WtfcJjJVzsVA, ffiW}¥&) 
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7. 5ii%, a>s&*?a£WT£;£-?&--m-fr#2 5 
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